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attitudes of the biological, physical, and earth sciences* Four b^^sic^ 
goals have been identified and a set of terminal objectives has b.een 
established fpr each go^l* These goals and objectives are tp provide * 
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classroom programs* The guide lists eleve;^ major processes of science* 
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■ * .PREFAjCE- : * '■ - - 

Hie develcgpment of a scienti&^Sf aware gen^talum will have a msgor iqapaiM upon the 
poUc^ and the poUcy-maldn^ pro^ss of a democratic socfe^. Qtixem wb£> Jmow their 
loi^-rcmt best iDierB£is are most tSteb^lppnm^ Being 
awareispnl/tfaebeginning. Oh^asodetypexcewesaDeed and setsobjecti^'es. hthenmove^ 
to aBocate its availab^ resourtesfto the ^Ftiorilies indicated bv the gods and objectives. As 
every eJementSry eamomic student knows, the basic resources of the society are natui^tl 
'^resoorces^ capita}, and hmnas lesotutes. In an earlier age nattiral resources determine a 
'society's wealth and^ welfare, espedally^ Consequently ^ though natural 

resources never last their Lmpi>rtaiix:ej capJtal resources, the lechnolo^ to expand man's 
p^jectiv]ty.rosetoprO£!;ilDe&ce« * - ' * . * - 

Now we appear to be entering an age when human re^urces will dominate. It is a time when 
th&,tnost cntical problems of society' do not lent! themsehes to attac}t based. on land, new 
materials, or machmes. The primary tools ofthis society are the talents and skiljs of it^ peopled 
>Vhatever its ph)blems. the search for peace, the ^bo^lition of povertyj, the preveflfioit and cure 
of disease, the reduction of crime or the control of environmental quality, the solutions depend 
upon dedicated, talented* and well-trained people who understand and^who can Intelligently 
use wl^tevcr' technological tools' are available. It is the gnmng awareness of this new 
dependency that h^ pushed the United States economy into an educational inv^tmeot which 
has expanded jfdm $6 billion to $65 billion in 25 years. It is the same phenomenon which' 
underlines the emergence of remedial^man-pQwer programs to assist thiye unable to^compete 
successfully in the more sophisticated l^r marlcets. It is the same awatl^ess which ha$;forted 
us to take a closer look as to what is currently happening in our educational programs and for us 
particularly the science education program. . . 

: . " 

Although science education has enjcyed ajstrong position in the educational hierarchy, li^le 
^emphasis has been placed on the application of science to Society. The major thrust, in- 
education today is "career e^iication". As career education is considered as ap inter;disciplin- 
ary activity* science is often excluded because ''science teachers are so busy teaching subject 
matter they cannot relate to the processes of sdence and how science ^applied to the wi>rld of 
work". ' ^ ' , ; 

. - ' • * ' - 

Thisreaciion is unfortunate and highly inaccurEtepl>ecause shy competent sdenpeieacher is. 
constantly attempting to make su&ject matter relayant a^d pertinent aitd what better wa^ to 
make it more meaningful than toTelate ittottie world of work. If career education is education 
for a living, then science might rightfully be considered as the prime essential, of life; thus,, 
science career education must therefore be a very prajcUcal kind of education. How can science 
teachers continue to teach in ways which fail to bring^practicalitj^ mto science education? 

All too often science studenis ask *'Why do I have to learn that? I don't need it/' This is 
especially true of terminal students who need to be better prepared for the.cold hard world in 
which they will suddenly sooner or later be thrust* It is also true in many cases of college-fiound 
students who consider science as a foundational irourse material. Many science educators are 
constantly and diligently seeking innovating ideas to teaching the subject matter 
Unfortunat^. their efforts are focused on the sul^ect matter or course content rather than on 
the students It is better if they seek ways to stimulate the students in their desire to learn. 
contend Chat if teachers would make existing^ programs relevant, then students would act 
positively. Ho*" does one make a science relevant for the non-academic student when it is 
difficult enough to maintain the interest of those whomay n^ed or want the science courses, but^ 
to those who neitHer want,or rjeed it, is is almost impossible. , 

Science instruction &3 related to the Career education philosophy becomes the answer to 
many of th^ problems in te^hing today. It is an excellent way to make science relevant* 
practical, and interesting. It can stimulate the terminal stttdenf because he can make use of it 
without the need of detailed theory. By the same token, it can be used to teach theory and 
principles to academic students so that it ma^ be.uhderstood easily and applied immediately* 



In this approach natural sdeaceinstnicti^ One of the 

ma^or goals in science teaching is to have the student develop the process of making decisions^ 
There are znvanably rights and wron^ when it comes to mftlrtng dedsions b ut as .oJ^^jis we 
must make dedsiotis. There may we9 be no reU right or wrong fpr the simple reasofi that ^e 
produd^must suit the needs of the buyer. These aeeds may well vary from one individual to 
another . What might be emphasized in career sdence^ is bow to evaluate products m light of 
needs. The goal sbpuld be to inve^tgate awareness and relate to^lf through logica^ principle^ ^ 
of evaluation. Here every person uses the so^alled scientific method .without really being 
aware of it for what it is, " " ^ - ' - 

We have provided thb guide to assist the teachers of natural science,' grades K*12, b^ 
providing the framework for the development of their local district, buildingf and classroom", 
program This should also serve^as the framework fcdr the pre-service and in-service training of 
teachers by the higher education institutions. ' - ^ . * ' 



TEE REASON FOR NATURAL SCIENCE EDUCAHQN 



The purpose df the natural science education program for Delaware's s^i(]ents i^to lead to 
the sequential development of a sdentifically literate person.^ Although this ts coifsidered to^e 
the central purpose of oatiiral science education, a single or "best way'' of purging thb goal 
cannot be specified Th^ diverse nature of schools^ students, and teachers /necessitates a 
variety of programs and approaches. " , * — , ^ . - 

. ***To develop a scientifically literate citizenry, the State Board'.of Education 
recommendsihat: ^ ^ - 



\ 



*every student K*12 have an opportunity for many natural science 
experiences every year. 

*that the K*12^hatural science experience takes ihto consideration individual 
difference^ of students and reflects the students' emotional, ethnic, moral, 
" geographical, ajftd economic background. 

•every, teacher of natural science b^*supplied with adequate facilities* 
equipment, supplies, and the time 0 utilize these at the various grade levefs 
of tRe student. ^ ■ * 

•that natural science be present^ as a unified discipline* integrated and 
coordinated with other disciplines, such a^ mathematics, social scienpe, 
economics, political science, reading, and communication skills. I 

•increasing emphasis be placed on science processes, conceptional schemes 
and values, and less emphasis on factual ihformation. 

'•dire'ct experiences with the nath;ra! world or iaJaboratory (hands on) 
' activities should comprise the majoij portion of the. science program 

•textbooks should facilitate inquiry] rather than being written, to replada' 
laboratojfy (hands on) experiences. The use of re^rde/ material (oth^ 
media as well as printed material) should be integral parts and dependent 
upon laboratory*, experiences. (The jnaterials used will not discriminate 
against the ethnic, moral, geographical, or sexual background of students.) ' 

•natural science education programs include environmental education that 
interrelates natural phenomena^ environmental influences^ science, techno- 
logy, s'ocial implications of science and technology, and economic considera-- 
tions. ' . ^ * 

•natural science ^education programs incorporate the philosophy of career 
education; emergency preparedness, health (drug and sex) educationf but 
this is not the sole curricular area respottsEble for^the^e philosophies. 

■ # I 

•opportunities for the professiOnaLgrowth of teachers of natural science be 
considered an integral part df natural science education^programs so that 
teacher's own peeper insights can be'brou^ht to beat" on 'the science 
programs designed for scientific IHeracy. 

•the achievement of scientific literacy should be the basis for setting 
objective^; for selectijig content, learning experiences, methodology^ and 
for developing a systenr of eyaluationt 



This guide is meant to serve as a mijiimal standard for natural science e^uca|toa bat at the - 
same time strive ior maximum output of the natural science progi^am. The guide is^ased on the 
processes of science education as well as the concepts, and* attitudes with tenninaLobjeptives in 
areas of the biological, physical^ and earth sciences, at the learning levels of K*l^ 2^, ^*S, and 
9-12, These are ifot the day-by-day activities or materials to be usedin,the accomoUsliment of 
the teminal (^jectiyes, Th^ development of this aspect of the cMti^lum is the responsibility 
of the classroom teacher, students,' and coordinated by the buil(ukg or district ^unicuSn 
specialists andihe^tate Department of Public Instruction. ^ / ^ - , 
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iPHYOFNATURALSCIEKCEEDUCAIION 
K»DEiAWARE*SSCHOGLS 



Wfaep a student completes his experience m Delaware's schools^ he should have reached a 
level of proficiency in these four basic goals. , t ^ - ^ 

' : ' • . y ' . ' 

Attitude Goal: To develop those values^ aspiratiOBSr and attitudes which 
underiie-the personal involvement pf ^ individual with his environment and 
. withmankind* ^ * 

Rlutional Ihtnlt^g Goal: To ^^velop the rataional tlimHng piooesses which 
underlie scientific modes of inquiry* 

N 

Skills Goal: To ^develop fan de niental skills in manipulatxpg materials and 
equipment and^in gathering* organizing^ and communitating scientific 
Information- *\ ^ 

Knowledge Goal: To^4eyelop' knowledge of specifics* processes^ concepts^ 
generalizations* and um^^g principles, which lead to further interpretation 
and diction of objects and Wents in thenatural enviromnenL 

Id order to sttfain these go^^ a set of tentiioal objectives have been estabtisbed. ^ Each 
terminal jt^bjec^e is a culminatipn of a student's sdenoe achievement frond kin(jtergarten 
through his high school^experience. • * ^ f * * 

■ ... ■ • ■.; A 

Tbe'foUowing|>ages identify the four basic goals Itod ^eir ^terminal objectives to serve ,as a 
framewoik for the development of 'jour sdeoce program. V 

• . . • \ .:: 




^ - - — - . .'-^4 
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Tb9f ^dent has a, 'oztical*^ 
-attitode tawatd' nusoppoited 
1 iflferepces, Iijpotlieses/ and 
theories. 




develop those- Taltte^^ iajj^ ^ .^^ 
pirayons. andr-aftitades \> 

ment pf jn(fiiri^^ wioth- bis ■ ' 



r'f^ >^--^' 




jects and events m lus eovizoiH 

1%e stoHent appreciates the 
mbuelatedness of sdecce, 
technology^ and society, 

Hie student -wfllia^y sulgecis 
his data- and ideas to the critic 
cism of bis peers. 

Hie student is of aisd 

responds in a positive jnann^ ^ 
to beauty and prderlmess in h^ 
eifviromtient. 

ITie stodent conducts aod re? 
ports the results of bis sd€;nti6c 
inve^gations in an-^bpnest- and 
ofcgective manner, . ^ - , / 

llie ^Eudent, recognizes^ ^he ^ 
lijnitation^df soenSSc ipodes 
of inQuii; and ^e need ^pr 
additional, guite different ap- 
pjsoaches" tb^'"' the 'quest fdr^: 
reality^ ^ ' ^ 

i r" ^ 
Hie s^dent habituaily. applies 

r^tianal -and creative ihinldng 

pipcesses when -^ttisinp&i^ to 

explain discrepant erenis; . 

wUeq t^Ting to ,j6hd relatiro; 

ships aman^ sefenrmgiy unro: ^ 

lated phe^diQena. and when ' - 

s^fein^; j^IuHans to sdencfe- 

b aseci prohJems. 
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stodent fonnuteteS t^^nta- 
tive stalcmenls '(mferenc^p; 

. to iden^^d' eq)Tahi iiatnral 

^|1ie ^detit draws infere; 
&Qm dataaod iHstmguis^ 
tweeai empirical dsia ^d^ej 

The student fonoulates 
aiul tests predictions derived 
from inferences, Iijpotbeses,^ 
grapbicand theoretical mode tsw' 

Tbfii 'Student identifies the 
variables which' may materialt j 
infihence a given interaction in 
a sy^em and find^'W^s id, 
contT^ and ^nan^nlat^' the 
WentilS^vanaWes^ ■ 

The^st^entgeheralest rtd;?yant 
-data to v^dfy or defme 
•^ inferences, iq^theses, - and. 
tbeoreticaJ models/, ' ' 

. - . \ \ . "1 
The stodent senses the exist' 
ence of discrepant ei^d|ts and \ 
problems which-arise iffhen he 
, is investigating neural 
phenomena* . "y.' 

The studentoses the processes . . 
' described under this gcf^f;. 
reguisSt^^ nMUiipul^^e;: and-V 
commuoicafecm sHfls and - 
. 'attiti|deSr ,and ins ,&tncti0^al, 
' ' tind,^stahjiingofth^^n^^ 
' ntv6lyed (6 deSsigjt, cany 

and jreppjrt'the firidings; of ' 
-experiment* ' ; - 

The student selects criieria for 
Bn^' develc^s classification • 
systems and uses'his^^tems 
and fhose of others to ^^ssify 
given obrjects and events^ - , 
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'}i|s Jaiowi^dge ' of 'sd£^ii^^ ' 
the l«aiiun£'of -H^ reaJ^.c^ 





The slj^eiit records '<iljserra- 
tions acciirfflU^ and ^jfjanizes 



;11ieistQdeot:£^eES'4^£Ci^^ 
^nee<kd;4^^'devele>pi;^^ oitest^ 

evenU* v! 



stod^t Qoii|^;tic^ ^d' 
handles lal^orat^rj^japiiara^ 
a -^jonf^'maimea^; ^^g^^-dtta 
attenticSir / \to" at^ieii 
pieveritkiiL' ^ 



_ - • 



The student ;^ihers needed^ . " , 
ilata^whidi have1>e<h generat- 
ed^h^.iJthejs from of ! / 

sources^ . . " 
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The student' jdemonstrfttes^ 
-Snowlftige of spedfics -^acts; - 

.^ttonSj and criteria. ^ . 




■. . . - \ 

?he stttdent demonsirates a,- 
"imowledgQ of the £e]a£iaasfaips« 
^^t>etwee& science a^dsod^. 




The :^deQt demonstrates ^ 
kpbwJeigfe of concepts, 
genen^isatjons^ and mu^^ng 
principtes^. 
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, The .student kn^ows^ the major 
processes and' procedures 
which are employed in scieU' 
lific inquiiy, . ' - 
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PEOCTSSESpPSOENCEfiH^ - \ " . ; 

In order to determine t&e level officbtftrpmeiil ofstoq^hts in J}elawai8'*s public sdiools. ^ set 
nrmhimmn i^^jg^rfrvf^ >>ftq ^j^hitchc^^ £ac^ Of &ese otjecthres IS bfls^ oo $me OT JBOie 
. processes that give a definite indication of a stadesdt'^ piogress. , 

PEOCESS . OBJECnVE 

FoUompgisalistof the eleven m^or processes that have been identified which incfude&the 
great majoiity of Htuiii^at activities that are e^pmpriate for K lS school experiences. Along 
tenn associated each process is a short descriptive paragraph to help clarify the 
I meaning of the t&nns. J - 




processes are not listed to imply use of the program, Sdence, A Process Approach 
(AAAS), hat are the processes used fer any natmai sde^ or environment education 
pipgram^ ^ 

PBOCISS - Obeenrag 

^ f Observations can be made in a variety of way$ using all of the senses. Where 

, /^^ direct ,5ense ezp^iei^ is not ade()uate for making needed observations. 
^ I ^ ' indirect method are^ised- Objects and events may be observedjffith respect to 
' . ^ ^ niatfy qualities and qu^nMties. .When observations are made to accmnulate 

% 'dat3?&t)m whfeh infeienassvaUbe^ predsibn of the observations is 

^ critical. ' Precision is ofteh^hnproved by making quantitative observations* 
Observations are influenced b/ihe experience of the observer. 




PEOCE^^Clfissi^^iig • 

Clas&ifytiiig is'the grouping or drdering'of phenomena according to- an 
^ established scheme. Objects ^nd events m^y be Hstissified on the 4)asis of 
' ob$erv^tjons. ClassiScational. schemes are based on jpbservable similailties 
differences in arbitraiily selected prDperties* Classificatidnal are used' 
^ place items within a sche^me as as to reti^ve information &om a scheme . 



^^-'^.l -PRDCESS-hiieniiig ^ * _ ' _ 

' ^ ' Mercpce, whfle based on obsen^ations, requires ^vsJUajipn^d^^ In^^ 
* ferences based upon one set of observations ^msy suggest ^r|her observatiph 
which in tdto reguires modification otdriginaJ infereoc^/^tnference lead^to 
* prediction]'- ' ' - ^ - ^ - 

PROCESSr-Jtedfctiog ' . /' ^ 

iT-s , ' P^edktlo^ 1^ the foniudation of an expected result based on pa^ experience. 

l^^iThe reUabSity of prediction depends upon the accuracy of past observations and 
; ^ upon the nature of the event hteing predicted. Prediction is^based u^n influ; 
; enca Prt^gressive 'seriesof observations and, in particular, grapt^ 
ant tools of prediction insdence. An experiment can verify or contradict a pre- 
diction, " % ^ 

^P^OCESS • Measuring ' . " 

~ Meast^jng properties of objects^ iuid events can be accomplished^ by direct 
' comparison or by indirect coinpa^son with arbitrary units which, for purposes 
ofcommunicationf maybestandardized. Identifiable characteristics which can* 
„^ be me^red may be interrelated to provide other quantitative values that are 
^'^^^^^ valuabtein the description of physical phenomenal 



PROCESS^* CommimWting 



In order to communicate observatkms, accurate records most kept whkb can 
be submitted forcfaeddng aad rechecldng by others, Accamulated records and 
tbeiranaJysisinayberepresentedmmaiiyways. Graphical representations are 
ofien used sinc^ thejr are clear* concise, and meaningful. Complete =and 
^imderstandable eipeximental reports are essenuaj to saentific communicatioiL 



i ^ 




^ PBOOTSS* Interpreting Data 

Interpreting data reqjaires the application of other basic process stalls - in par- 
' ticulajr, the processes of inferring, predicting, classi^ring, and communicating. 
It is tbzough this complex process that the osefulness of data is determined m 
answering tlie question being investigated. Interpretations are always subj^ 
- ' torevisioninthelightrofnewormorerefineddata. 

PRCKTESS ' MaJddg Operational Definitioiis 

^ Operational definitions are made in ordefio simplify communication cooceni'^ 
' " ^ , ing phenomena being investigated. In making such definitions it is^ necessary 
' to give t|e nrdnimuro amount of information needed to differentiate that which 
is being defined £ram other similay phenomena. Operational definitions may be 
based upon the observable characteristics of the phenomena and upon t&e 
operations to be performed. ^Operatonal definitions are precise and, in some 
cases, based upon mathematical relationships. 

! ' ' 

PROCESS ' Fotmulatisg Questions and Hypgtheses y 

Questions are formed on the basis of observations ro^e and usual^ precede an 
' attempt to evaluate a situation or event. Questions, when precise^ stated, are 
problems to be solved through application of the other proce^ of science. The 
attempt to answer one question may generate other questions. The formulation 
of hypotheses depends directly upon questions,, inference, and prediction^. 
The process consists of devising a statement wluch can be'tested'by ezperi'^ 
ment. When more than one hypothesis is suggested by a set of observations, 
ea^h must be stated separately. A workable hypothesis is stated in such a way 
*tbat,Tipontesting,'itscre(iibiUtymaybeestabUs^e<i.. ^ 



PEOC^S 



■ Experimenting 




Experimejidng is the process of designing data^^hering procedures as well as 
the process of gathering data for the pttrpose of testmg a hypothesis. In a less 
formal s^nse, experiments may ^ conducted simply to make observations. 
^ 'However^ even here there is a plan to relate cause-and-e^ect. hi an experi- 
ment, variables must be identified and controlled as much as possible. An ex* 

[ , perimen^ test of a h^rpothesis is designed to indicate whether the hypothesis is 

tp be accepted, modified, or rejected. In designing an experiment, limitations ' 
ofi^ethodand'^apparatiismustbeconsidered. ' 



PEOCESS - Pormulatidg Models 



Models, whether physical or mental, are devised on the b^sis of acceptable 
hypothesis .or hypothesis that have yet tp be tested. Models are used to 
describe and explain the intenelationships of ideas. In many cases the model 
imphes new hypothesis; if testing these hypothesis results in. new information, 
the model must be altered to indu^ it. 

Each of these processes have different levels of difficulty that are based onthe age and ability 
levels 4)f a particular student. With this in mind, the following are the mintmum acceptable 
proSdenc^levebs for studenta completing the grade levtis covered by this guide in a Delaware 

^cijOOl. ' ^ * - 

, 19. 



PBOCESSABnJlYIEVELS . T 



MINIMUM STANDABDS AT THE OOMFI£nON OF FOUR?rH GRADE 



Observing 



1 Making observaU<?ns without inference. 
^ Repeating observations as a means of improving reliability. 
I Using measitrementasameans of reBmng observations. 
' Ordenng events chronologically. > 



Ctaseitying 

' ■ ■■ . ' I > i ■ ^ ' 

Dev-eloptng arbitrary one-stage ctassiScational schemes wbere all included objects of 
phenomena may be put into mutually exdasive categories: ^ , . 

Using quantitative measurements as^riteHa for groupings ^ ' 



Inferring 

DeiQonstrating that inference is based upon observation! 

Separating pertinenj observations uppn wMch ^ven inferences-are based from those.which 
are extraneous. 

DevetdpiAg an inference from a set of related observations'. 
Developing aseries of inferences ironi a set of related observations* p 



Predicting i . ^ 



Using eries of related observations to^redict an unobserved event. 

Usin^ gu uititative measurement as a means ofimpro^ing th&acCurat^ of predictions. ^ 

IVleasuripg . 

Ordering objects in terms of magnitude of properties ^ uspig measuring devices without re- 
gard for quantitattv^nits. . 

Comparing quantities such as TengChr. ^ea, volume^ and' weight to arbitf^ units. 
Comparingtime toA^itts developed froQi periodic mjotfons. , / ^ 
Using standard unl^ for mea^rement (the'metric system). 
Selecting one system of uiuts for all related measurements. 



20 



10 y 



CommonicattDg 'i 
Recordingobseivationsinasystematlcway. ^ 



InteipretiiigBata * ^ . - - 

Sii&lectiDg data pertinent to the qaestion asked. 
Piiocessing raw data to expose trends or relationships. 

Making Operotioital D^e&bition& ^ 

i • ' 

Dtstioguishing betvreen operational defmitioc and general description. . 

Selecting ^liaracteristics of atpbecomena ^ted tq use in op^tlonal defmidOD. 



Formulating Queetlor s and HjrpotbeseG 



■ Separating questtoiss wnicb can only be answered philosophically 6om.thos6.Wbjdi can be 

• Answering^uestions confiifed to.the.obserrojibns' which can be made. 

Restricting questions jtotho^ that demaiHi^nly a'positivi^ or negs^ve response* , 



Experimenting ^ > 



Identifyihgobservatlons-whicharer«3evanttoMexiw?riment-, * 
' Distinguishing useftit from extraneous' data. / . - . ' - ^ 

Describing the problems involved inznajang-d^ired observations. 

^ * T*^* . - . , ■ ^ • - ^ ' - 

Formulating Models \ - " . s ' - 



Disttnguishhig between models and reality. . ' ■ . 
Explaifting observed phenomena \y using models devised 1^ others. 



CONCEPTS OP SaEMCEEDOCAHON . 

Moviog upihe ladder each process is based on a conceptual sdieme^ thus allowing each 
objective to bfr developed under 'the omcepts. -Six major concepts have been identified for 
inclusion in the natural science curricuhun in Delaware's K-12 scbqola. These concepts are 
definedasTollowst 




IMversity: The vast number of natural phenomena which ^can be pbserVed 
display a wide variety of similarities and differences- 



Change: Our environment, living and ndnltvingf microscopic and niacroscopici 
is codstantly undergoing change. . ^ 




Contmuitj: There is constancy in cause-and^^ect relationships which 
precludes any abrupt reversal in Datural phenoniena* 



I 



Interaction: The interactions'^ of liVing and nonlivmg matter In an ehviromnent 



^ and the resutjipg cbenge of energy determine ihetiatureof^e environment.-; 



er|c 
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within systems comphse th^ tmiver^* 






limhation: Natural pbenomeoa are limited byi the fundamental nature of 
matter and energy, 'Diere is an overaU-^iendency toward eqmlibriam b an 
enviromnent. ^ ' 



Citrricalam Area 



Process 



Bach concept grouping fcpncept-prooess-oblective) is indicated in eaeli .of the m^or 
^ disciplines of science: biological^ pbysicalf and eai:Ui sciences. The mathematics applications 
the basic sciernces are alsomdicated. - v 

Emdronmentfd education b not a ^separate content area of the natural science programs, it is 
part of the bi$>logicatt physical, and earth sciences, with implications for the social sciences^ 



ERIC 



« GOALS &TERMIN;Cl OBJECTIVES 
CURRICULUM AREA 

". ^ -• 

- • ' CONCEPT 

. H ■ 

PROCESS 

* * OBJECTIVE 

When all tbi3 is Qompleted, and the basic qbjective achieved, the student i$ then on his way to ' 
reaching the tcfhg range goals and tenninal objectives that should achieved Before 
graduation^ ' . ^ \^ - ' 

^ ^ \ ' 

On the following pe^es you wilt fincl' the concept groupings listed under l^eir specific 
cujiiculum areas, K is hoi>ed that this wiU help tcserve asa guide in planning foryandimple* 
menting natural science education in the dassroom^ ' \ 1 * 
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-ERIC / , : , - u 



CONCEPT DIVERSiry 

>Tbe VB^ nun^er of iiatuxal phenoiaena which can be observed " 
display a wiae varitety of^imilaritied )BBd differences. 



Observing ' Distinguish between vertebrate and invertebrate animals. 

Classifying 

Commtmicating 

Making op^jrationat definitions . ;^ ^ 

Observing list several ways that Jseeds and poUen are randomly 

Classifying - dispersed. 
Commuaicating 



■ Observing. 
Classifying 
Coninmaicating 
Making Operatmal 
definitions 

Formula ting^ues^ons 
and hypothesis 
^ Experimenting ^ 



Describe the relationship ^f variables in an investigation . 



CONCEPT CHANGE 



Our - environ paent/ living and nonliving, microscopic and 
t;, macfoscopic,Isconstantlymdergoirig'change* ^ 



Observing' identify and descrit^ animaf ' and plant responses to 

Classifying ' ch^gesintheil^environinet^. 

Conmiunicating^ 



r 



\ 



CONCEPT gornlNUtTY 



There is a constant in cau^-and^ffect relationships^|which 
preluded any abrupt reversal ins^tiu^ phenomena- 



Observing Describeasmiplefoodcbainand/orweb* ^ 

Inferring ^ - , - 

Communlcating^ ; - ^ ^ " ' 

Formulating models ^ . : - ' - 



Observing Describe and demonstrate tjie ftinctions of ^rojote, stemsv 

Classifying " and leaves of plants. -> \ ^ 

PredicliBg \. . ■ ' ' ■ i ; 

Cdi^^uimcating - 
EixperimentiiJg 

FcTmulatiBgroodels^ ' * » " 



Observing 
Classifying 
Predicting 
Cqnununi eating 

Expemnenting 
'Observing 
Classifying 
' Inferring 
Predicting 
Cdmmunicatii^ 
Interpreting data 
Experimenting 

JJbserving 
^Classifying 
Inferring 
Predicting 
Communicating 



Describe the effect of soil, water, and Ught on the parts of 
plants. ^ ^ ■ ' , 



Identify local sources of poUution and illustrate how each is 
dangerous to our health. 



Observing 
Classifying 
ConiViunicating * 
Making o{>eratignal 

definitions . 
Formulating questions . 

and hypothesis ; 
Experimenting 



Identify and classify various kinds of drugs and describe 
their effects on simple organisms. 



Describe the relationship of Irariables in an investigation. 



■ ^ 



CONCEPT INTERACTION 




5^ 



The interactions^ of living and nonliving .matter in. an 
environment and the resulting change df energy, determine the^ 



nature of the environment. 



Comroumcating Describe the role of phi^tosynthesisin the life of a plant. 
Interpreting^^data'' \^ - . ^ r 

Making operational * j - - " ■ ' 

definitions ; " - t 

Experimenting " /^'^r^-* * -m - ^ . 



Obsetvmg 

tnfeniag 
fiBdicting 
. Ccmmunicaiing 
litterpretiDg data 
Experiinentaig 

Observing 
Classtfyin^ 



Xdenti^lcx^ piycpxes of pd&iJtioii and Hhistrtie how ead&cs, 
dar^eeroostocor healths ^ ' 



Identify and descnbe animal, axid plant 
change^ jh tbeur environment* 



to 



ERIC 

.r jJH », w .>,W| , i| j ^ 



Obsejhdng 
tnfeniiig * ' ^ 
Communicating - 
Formulating mcfdels 



Describe a simple' food-cbaip and/or web. 



Observing 
Classifying 

r , ^ Inferring 
Predicting 

^ . Communicating 



' Identifyfopds eaten describing the relationsh^ to tb^plaoi^ 
or animals from which til ef come . 



Observing . Desqribe ai^d de^bonstrate the functions of. loots^ : i^ais. 

Classifying and leaves of plants, " ^ 

Predicting t 
Comrojmicatrpg ' ' * , * 
Experimenting , ' ■ \ - 
Formulating models 



Describe the dEfect of'Soil,.water> s^d l^t on the pprts of 
plants- ' ' , • , ^ [ : ' 



Observing 
Classifying 
Predicting 

Communicating : - ^ f 

Experimenting - ' ' * * . p . ' 

Observing Identify the cell as the basic structurei unit of-al^ving 

Communicating things. ^ , . . ^ ^rr. 

Making operational ' 
definitions' 

i. 



5i A ' 



CONCEPT OEGANIZATTON 



"^Stystemati'c rela$pnsfajps'&^ in natural phenomena/ $y'stem^^| ^ 
withi'n j^sti^jicni¥jnTi.4i& the'univer^, * |/ ^' ^'^ 



^bse^ving ^ Identify and classify^ vanoas^ kinds of drugs and'^b^^ri^^ ^ . 
Classifying ^ their effects on simple organism^* r/.///^' ^ 

inferring /- / . \ ^U5S^- 



Predicting^ 
Comm$mi^ing, 



2.r 



- ' ' . : * t- /Tt/. r,/ ^ 



Ccmununkaling Descnbe «nd practice saSB\j loeasoies ^wmrnoh to -wj'^ 
Erperimenting periment, ^ ^ ' - , ^ " \ 

Observing J>esaibea^fAefood<iiainBiid/arwA^ 

Meiring , _ : , , 

Fc^uIaHng models - / 

Observing Describe and demonstiHte the functions 'of roots, stems, 

Classifying, and leaves of plants. ' - / 

^Predicting ' A 

Erperimenting- , * ' . ' _ 

Observing ^ Dieti^igaiah between vertebrate and invertebrate animals, 
Classi^ing ' * 

Communicating * ' ' * 

Making operational 

definitions ' ^ 

Observing^ ^ Identify the cell- aTtte basic stmcturat unit of all living 

* things, , ' 

Making opei:ationaI . ^ ^ 

definitions ' ^ , 



CONCEPT UMTTAHON 



Natural phenomena are limited by the fundamental nature of 
matter and energy. There is an overall- tendency fovaid 
equilibrium in an environrhent^ ^^^h^ 



Observing Describe the^aSeet of soil, water, and light on the parts of 

classifying - plants. , 

Predicting - ' " . ' - ^ 

Communicating 

Experimenting ^ * 

Observing Describe a simple food chainand/or web- 

Inferring 
Communi^ting 
' Formulating^inodels 

Communicating Des :ribe the role of photo^nthesis in the life of a plant. , 
Tnterpre^^^ddta 
Making operational 
defuutions 
' Experirnenting , 



COi^CEITDiyEBStrY 



llie vast imniber of natdnl^beiu^^ 

di^lay a-iride ^raiie^ o£5ini3an£ies and diSferences, - \ 



Connnonkatjng Describe ^id demonstrate bow speed can be iocieased or 
loteipretingdata decreased. ^ ^ . 

Observing - Idetitify^ order, ^nd demonstrate I^iimctiGn how a 
^ Classi^dng machine can iiKrea^ the ability to do woiiL 

ifeasoiing * ' * . . ' 

l^fatdngopenitioi^ - . ' 

deSniHons , ' 

ExpermentiDg , * , ^ \ 

Classiiymg Demonstrate the use of vanous types of thermometers. 

Measuring ^ / * _ " , 

Communicating' ' ^ _ ^ 

Experimenting . ^ t 

Observing ^ Describe the rela^oship of variables m an mvestigatioD^ 
Classifying - , 

'C<i^un'un^cat^ng ' ^ -^ ^ m ^, 
y4Aa3ms opecatioaal 

d^&utions ' * 
"formulating questions ^ ' ■ ' 
and hypotheses 
Experimen&ig , . 

' \ * • ^ / ■ . , 

Measuring, Use the m etiic system to desoibe pl:gect3 in tSrms of mass, 

. length, area^ and Votumef or use^the ihetnc'^ystem to dts?. 
* * tinguishobjectsintenns of nagjss, length, am^ > i 

* f 

htfening Distihguish observations &6m mf^ences, ^ * ' 

Ooirimunicating * - ^ ; ■ ■ - 

r ■ 

Ohse^rying Identify^ describe, and demonstrate sfJonAt liaat, ^T&r 

Classifying energy, atod electrid(^ as a form of ener^, " ' ■ 

Predicting * - - " 

Communicating. * '\ . - - 

Inteipreting data\ ' J - " . 

rormnlatin^ questions ^ ^ - _ 

and hypotheses " ^" , ; - ' * , 

Expernnenting * - ■ ■ / - - ^ - 



; , ,, , .50.-*' ■• 'i -Iiv^iv^r- 



aONCEFT CHANGE 



,Oar ,errgin»iinent, Ihing and nonliving, mkroscopic and 
macEoscopid; iscdoslanll^iindeisoii^ 



Comnjnnicadng Describe and demonstr^ bow speed can be increased ahd 
Interpreting dala decreased. ^ ' ' ^' 

* Experimenting ' * ' ^ Tf - ' 

'Observing Identify, onier,4and derooi^strate by junction ben? a simple 

* Classifying * macfaioe can increase the ability to do worit. 

Measuring " / 

ComimmicdlJng . ^ ' 

flaking operational ^ ^ t 

definitions 

, Experimenting ' * * • ' 

Obsening Describe and demonstrate- how a substance can change 

I^edicting &om solid, liquid, or gas (in any order) , 

Communicating ^ - 

Making operational - ^ - 

definitions * 
Experimenting - ' * ' ' < 

' Observing Demonstrate examples of the rule that heat is transferred 

Classifying fnm wanner to cooler areas or objects. 

Measuring ^ 

' Communicating " < , , i' > ' ■ 

Experimenting - ^ - ^ 

t 

\ , - " - * ' ^ ' 

CONCEPT CONTDWITV . ' ' 



There is-z constancy in caus^^dieffect relationsbjps-which 
predudesahxabrup^ reversal in natdiid^h'enq^ , 



Communicatmg . DempDstrate Bpw sound travels in-i^guids and gases. 
Ponnulatmg questions ' ^ ' -^- ^ 

and Hypothesis * - ' • „- ' 

.Experimepting - . c . ' 

* , ' ' ■ - ' * ' 

Observing ^ Demonstrate ex^nples of tbe*rule beat is transferred 

!CJassSfying ^ from wanner to coolerareas or objects. 

Measuring ^. , / ' , - ^ ^ 

Communicating ^- ' ' , ' , * / ^ 

. Experimenting ; ' ^ ^ , ■ ' * 

Observing ^ Identtfy,and name variablesjelated to aninvestigation. ; 
Comrtiimicatjng ' \ . - , ^ - - ' ' * 
"Sjaking operational ' ' - - 

definitions , ' ■ . , 



Obsemng HentHy^ de9ciibe» and demoostale aocod^ ite^-^olir 

pCHnmnmcaling ' * . 

andbypotfaesis ' > 

Experbpentipg ; ' ' ' * 



0 bservinf Describe the lelatioasb^ of ^tariables in an investigatjon* 

dasafying ' ' ' . ' * 

'i^Iaking operational , ' 

definiiaons 

Fonnolatingquesdons^ - - 

and'hypoUiesis 
Experimenting . ' 



(X>NCEPTINTEEACnON * < 

s: ' ' I 

; Tbe interactions of living and nonliving matter in an | 
^ environment and the resulting rhange.pf energy determine the % 
f nature of the environment. ^ ^ ^ i 

, J Fredicting Demonstrate and describe orally the^ efiect of fiidion on 

CommunicatiDg push*pull force. 
Making operational - , ^ 

deSmtion^' 



Experimenting 



Observing Name and identify varions sources ^f energy, and pve ei- 

^ Classifying amples of bow each is nsed by inan. ' 

. Inferring ■ ^ 

Communicatfng, . « 

t Observing Identify, describe^ and demonstrate 50ui£3. beat» solar 

- Classifying energy^andelectrid^asa form of energy. . 

/predictii% . , 

^Comniumcating ' ^ ' . 

^ Interpreting data ' ^ . 

FonnulatiDg questions 
0 andbypothesis 

Experimenting' - ^ - ^ ^ ■ 

Predicting - . Distinguish be^een bypotbesis, predictioi^' and guesses, 
;]gjprmulating , based^on student observed data. - ' '/ 
^hypothesis and - " * . , 

questions * ^ - ' ' 

Making operational - * * 

' definitions - ^' . " \ 

Communicating Describe the effect of gi^vi^ on oljects* 
Experimenting 



JS0KCEPT0RGANIZA110N 



SystPmatic relatiopships eiist ip nafairal pbenomena^'S^ystemS' 
within systems comprise the timr^rse*- _ 



Observing 

Erperimaitmg 

Observing 
Classifying 
Measuring 
Conununicating ' 
Making operational 
definitions 
Experimenting 

Measuring 



Deoumstrate and descnbe that Hght is composed of many 
colors- 



Identify, order, and demon^rate by function how a ample 
machine can increase the ability to do work , 



Use the metric system to describe objects in terms of mass, 
length, area, and vdhmie, or use the metric sysijem to dis^^ 
tinguish objects in terms of mass, length, and area. 



Communicating Describe amj practice safety measures common to any ex* 
Experimenting periment. 



CONCEPT HMTTATION 



Natural phenomena- are limited by the fundamental nature of 
; matter and enei^. There is an overall tenden^ 'toward 
' efjuilibriumiban environment. n ' * ' ' " '* |' 

Predicting Demonstrate and describe orally* the effect of frictfon on 

Coramum'cating push-pull force. < 
Making operational 
definitions ^' 

EJxperimenting ' * . 



[linL 



Observing Describe and demonstrate how a substance can change 

Predicting (torn solid, liquid, or gas (in any order). ^ 

Communicating / \ . 

Making "operational - ^ . 

definitions \ . - 

Experimenting 



Observing , 
CJassi^ing ..^ 
JJeasurihg 
pommunicating 
Experimenting 

Inferring 
Communicating 



Demonstrate examples of the rule that beat is transferred 
from warmer to cobiej areas or objects - 



Distinguish observations from inferences: 

s i 



Obsenin^ 



-0 



Defibe an object tising its pbjEkal propetti^ 



Mentxfy. desciibe. and demonstiate. so^nd, 
radiatiCQt^and electndtj as alcnn of eoei^gj. 



Observing ^ 

Predicting 
CommunkatiDg 
Interpretiiigdata 
Fcnnalating questions 
^ and hypothesis 
Experimenting 



Communkating Describe the effect of ^vity on objects. 
Experimenting 



■ J ^ ' t f 

vast jimnber of iistural pbencHnena whidi 00^ 
. lUsplsQ^ a ivide variety of siinilari 



Measuring 7 * 
Communicating 
Making operational 
definitions 
Eiperimentmg ' 



Distingoish the various types of 5oil 9Uch bs rocky, BiLndy> 
day. A ' ■ - " 



Describe^ tfae relationship of variables in a& investigation. 



Observing 

Classifying . * * " 

Communicating 
Mak^j^g operational 
definitions 

Formulatmg questions ■ - . ^ ^ ^ 

and hypothesis 

Experimenting ^ * 

Measuring Vse the metric system to describe^t:y*ects in terms of mass, 

length, area« and vohmie. or us^ the metric system to dis* 
tmguish ohjecls id terms of mass, length, and area. ' 

i ■ ' *■ 

Observing - - Identify, describe, and demonstrate sound, beat, solai* 

Classi^ong eneigy, and electricity as a form of energy. 

Predicting . , ■ - ^ 

Communicating 
Mnterpretingdata - ' * 

Tonnulatrngquestiob 
and hypothesis 

Experimenting 

Inferring Distinguish observations from inf erences« 

Communicating - ^ ' * . 



CONCEPT CHANGE 



1 , 



Our enviroitoent, ' living "and iiontivin^ micrbscpplc and_ 
macro5Copic,isc9iistan%.undergpLngchang6^^ / - 



Observing DlsSnguisU the effects of wind^^water^ plants^ and^animals 

Measuring, onibesoiL * *, . " 

Communicating ^' 
Interpreting dafiat , ^ ^ ' ^ i/ 

Experimenting - - . ' - , , ■ * 



;erjc 



t 
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COJ(CEPr§>NTINOirt / ' 



Thete 15 a constancj ta catise^^^codreSBct lebtSonahips wloch 

precludes any, abiuptTeversal in zutovl phenomena. 

J*. ^ 

Observing Ident^IocalaonicesofpoQutiOD andiQai^ 

Classii^ring dangerous to oorheailtb.. 

'Infeiring - * ' ' ' 

Predicting ' - . ^ ' " 

Confmimicaluig . ^ 

Interpreting'oata - ' • " 

'£xpenment|ng 

dt^rving ' I^^scribe the r^Utionsbip of variables 
Classifying ' ' \ 
Commonicattng 
^ Maldng operational 

definitions 
■ Formulating questions 
and hypothesis 

Experimenting \ 

Observing Identify^ describe, and demonstrate, sound, heat, solar 

Classifying energy, and electricity as a form ef energy. 

Predicting ^ 

Communicating 

Interpreting d^la ^ 
Form'ulating questions 

and lm>othesis - r \ ' 

Experimenting 

Observing . Identify and name variables related to an investigation. 
Communicating . y 

Making operational ' , ' ' ' 

dj^finitions 

Observing Describe the Relationships pf clouds, fog, rain.' "wind, and 

Classifying , 'temperature. ' 

Measuring * ^ - * . 

Communicating " ^ - ■ ^■ 

-Interpreting data ' . ^ ' 

Observing Describe and demonstrate the movement of the earth -with' 

Communicating - with respect to rotations, revolution, inclination^ 
Making opera^onal , - ' 

definitions ' ' « 

Formulating models , , 



CONCEPT INTEBACnON 



I 

The interactioas <»f itving and noolmn^ matter in «tr 
environment and the resulting change of energy detenmoe the 
nature of the envih>nment. . . * - 



Measunng Demonstrate the use of a niagn^c^mpass to find,di* 

CommiinTcating rection, - * * 

Experimentmg ^ _ 

Ohserving, Distinguish the effects of wind, water, plants, and ^p^m^lft 

Measuring' on^thesoil.- ^ 

Communicating 

Interpreting data * 

Experimenting 

Ohserving Descrihe the relationships of clouds, fog, rain, wind, and 

Classifying temperature. 
Measuring ^ 

Communicating * . ' , 

Interpreting data . - * ^ 



CONCEPT ORGANiZAHON 



Systematic relationships exist in natural phenomejUtf Systems 
within systems comprise €b& universe. 



Communicating Construct maps of classroom, school grounds, and .other 
Interpreting data areas, and be able to describe them, utiH^g the concept pf 
Experimenting north, south, east,- and west. ' ^ 

Ohserving - -Describe and demonstrate the movement of the e^rtii with 
Communicating' refpect to rotations, ^revolution, inclination. 
Making operational - ^ ■ * ■ ^ 

^ deftnitioos ^ ^ , 

Formulating models 

--Observing , Identify sources of weather information* ^ 
'Qks^ifyfag , 
ConrniunicaUn^ , 

Ohserving ^ Compare the stm, moon, stars, planets, and their relation to 
.Classifying > the earth. ^ \ 
Communjcating 

Formulating m^els, ^ ' 

Ohserving Identify, ord^r, and descrihe unjts of time: year> nionth. 

Classifying century, decade, day, week, hours, minute, second. 

Measuring ' \ . ^ ' * 

Communicating . ' 



Measniing DescrSi^ ob^ecfSm terms o{jf!ti^h](.-^ 

Commiinicatin^ DescEibe snd practice safety meastures commotf to iaiy 

E^>enmentiDg . expeiiBi^Dt. , " ^ 

• . * 

ConiiDunicatiiig , Descnbe the eS^eci of gravity on objects. 
Expenmenting , . 



Observing, 
ClassilyiQg 
Inferriwg 
CommumcatLng 
Fonnulatipg models 



Peseribe some of-)the inteidepenflebcies between Bnimals, 
plants, and the envtrdnmebt. - 



Identify local Bourc^ of pollution and illustrate bow each^is 
dangerous to^our healflT. 



Observing 
Classifymg 

Inferring -^^ _ - - - 

Predicting * - " - " " 

Communicating , - , 

Communicating ^ - - \ 

Interpreting data . * . - ' ' 

Experimenting < * , i - 

■■* 

Predicting Distinguisb between l^pbtbesi^^ pzedictions, and guesses. 

Formulating - based on student observed data, 
hypotbesis and ' 

questions > , ' ' , *\ ' 

Maldng operational 

definitions ' * - \ * , 



Observing 
Classifying 
Predicting 
Communicating 
Interpreting data 
Formulating questions 
and bypothesis - 
Expenmenting , 



Identify; describe, and demonstrate, so^hd, h^^, solar 
energy, an d electricity as a form of energy. ' - * 



CONCEPTUMtTATION^ 



Natural phenioinena are;Iim!t$d by tbe^fundamented' nati^^ 
matter and energy* - Jhere' is, *i^efail tenden<y^ toward 
equilibrium in an environments* ,^ . ^<^> 



^ , Observing Comparetitesun, nK>dn,ii^^^ianU^ 

dtassifying / tbecardi; ' ' " ^ '^r- ^\ 
Communicating - » ^ ^ . ^ ^ '^^^^ v x ' - , 
* >. ^Formulatingmodeltf \ ^ ' ' 



Observing 
- Classi^rizig 
Predicting 
Commuiucatin]^ 
Interpreting data ^ 
FonsolatjD^ questions 
and hypothesis 
Experunenting 




Identify,, describe,, and, denHmstflite .sdiifia:/3i«itp/AaSf<^ 
energy, and dectna(yj»«fomofTOeiCT-" vv:- • .''^ -^t-^i^^^- 



'_f'-^'W. 



Inferring 
( V^ro inTiiuca*^ D g 

^Observing 
Classifying , 
Measuring 
Communicating 



^Distinguish observations &ominfer^^::es^ 




Define an object u^ing its physical pzopefties. 



Communicating Desaibe the effect of gravify on objects . 
Experimenting ' . - - - \ ' 



If 



^ 4:0 
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OOKCEPTDirasnY I 



11u^"VB$t niibiber of itMnnl pbeoomeoa irldcb i:aiU>^ob9eiT^ 
dupUjawide Tttziel7 of ^milinties and ^^^f'^g^Ti>^ 

1 \ < - — ' " *' — ^ 




Cias^fying ^ OnlerconiameraontliebtswoTyoIiime* • " 

. Observatioii Desci3>e'j|ii object uisiiig its attjribates so Utat.it cap be 
^□assifying easfly^SlentiSedin ja coUec&m of similar ob^g^. 

MaloDg operational . ' ■ - - 

deGmtaOQs * , , ^ ' * - " 

Measuring - : ... 

Communicating ^ * ' ' * ^ 

Expedmenting 

*^ ^ ■ . * 

. M^o^tsuring 'Use the metiic system to describe objects in terms of mass, 

length, ^ea, and volume, or use the metric grstem to dis- 
tinguish objects in tenns of mass, length, and area. 



CONCEPT CHANGE 



Our environment^' living and nonfivirtg, mkrowopic and* 
mac^oocdptc, is constantfy^iindetgoiD^ change. 



-^serving ^ Describe ind interpi^ raw data and make comparisioha of 
Pifedicting * events usiiug btuUent observattais, 
Ccc^onkating - - . . ^ 

Interpreting data / ' - ^ 

Experimentmg. ^ - , 



OpNCfiPT OB£fANIZAftON 



'STsfe^matic relationships exist in Sjj^itaint 
-within sj steins CGvnprise the universe - 



'^Observing ^ Id^tify, order, and describe units, of time; year, month/ 

Classifying century, decade, day^ weekTbours^ minute, second. . 
Mf^it^uring . 

Coriimunjcating 4 

s , ■ * 

Measuring Use the metric system to describe otgects in terins of mass, ^ 

. ' ' length, ^nd area- ' ' 

j^e^ring Describe ejects in ^terms of area by superposition' of 

arbitrary units- ^ 

■ ' 32 
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A. Inferadiog of Eaiiroitgietatf faciocs ^ * 



-1 



The te»^r wiQ be abte to de»cnb^ observe^ 

andiie$cribeiKfaatisbeant " ' ' ^ 

'Die^teachfir uriQ ^be able ifi describe growth and leprodoctibtt^nL plmia and M mn a lB 



C: 'Eroltttkm lodGatetka 



4> 



Tbeteacberw21beabIeto^deacribethetennM-evoI^ 

ences^about the benefits bf each toman., T ' ^ ^ 

" • : * ^ . ■ . ■ ' 

rE, JleDeVetopme^tofSeiei^^ /% ^ * '\ 

IJie teacher will be able to describe'the mJmpwM ot^dence aa weH.aa the Jmowns and tbe 
.. rehtionah^ofthevAnoQascienli&^t^ - ' - 



I SoaalImpIicafl6upfSdefice 

^1: ' 



^" lie Readier will bet able to atttfli esiiienx^M:(ibh^^ and odWre that bav6 



. leanlted Wn'itbeproductoofaci^^ 
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lb THE NATCKAL SCDBT^jCE iZ)QC^^ 



HeidUiEdaeiaioB 



DrarEdncCtiott. 



ERIC 




cir 
It 



li 15 oar IieUtf tbaC eveiy of the ctemmtcy ^ichool 




p^fng ide8seziUii% the recogniliw of jeliBonstdps between 

Hie *mpbi«sja tlie Bxtml 5pehri^ ptogrun is od fird^und 
'ezfieDeDoes coDoete mitytM». CfaSdEen-iicadla and 
study rodca, jdtntat^ magneU, eta^lliese ere coocreta 

' cbjects and jnimiiy exp^nences to iibkih'efjinbc^ be 
>dtttaL Words and sentences take oa ™**™g £ir. diBden , 
w&en ibef signify ot?je£ts tbai tbey have - handsel and 
^eg|)erfeDces3nwhichtbeylunre^^lrenp^ 

l^ms the natuid Jdeooe pnsgixm is anintc^nl 

7%e mahi thnist <rf caz«er edocaSoD & to pr^^ 

for A soccessful fife of irodc br inirrPisfngf then: opdoos for 

to attri&£nff |ob sidUs, <D4.br rahanctog^lenidng fi£hi^?emeiU 

Career edocatkil re(;oghiiM critical dedskm points atSrhicb 
st^ideota nmst be prepared and eqaipped- to decide* wbetb^ to 
ptnrsQe ^ job/-''Se^ jiufher edpcatkm^ or ^iboee sooi^ 
'combination of both* ' -t 

* • 
The impt^nentatum'of the woBdof wocfcide^ shotdd be an 
'^rntrmsie i^aA^of an^ sdenoe qrocafa^ Hie ilevelopineht, of 
^^miailQiB^^ indoding.th^idea is^ieocsnminided mod 
the focuS of career eibicitipa at' the ^elgpianipy lem (^^^J^i^ 
Cazi«r Awarto^; Middle or Joukf^ Bj^ S£bo(^'level is 
calmer e^icwation, and Senk»^ (9-12):tbeVeddofifO^ " 

^ depth health edncaticm as stidi is iiot considered the 
natmal science program. lliisiS'anmiMwbmrthero 
relatiqnsh^ to ibe bicdogical'WieiKces, Jb^ the proper-way* to 
baUiie^bnishte^, and cotfingetitai^ 

SQCh^ • 

Tiie nnportance of teaming about drugs^^thdr^use and abuse is 
^sentiaL The ednodioQ of atodents in. ttts a/ea 'draws t Qse 
Hn0 betweeit natttral sdence andbeidth education/ The natoral 
science ot?jecthres4r&notjq>edficalIf reaUed'lo drqg edacatito. * 
There are basic re^tkmshqMt with the phyaii^al (chemistEj} and 
biological sciences. ' ^ 
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The oofdoor dMnoom }iM ft irmltitoda, of cjpportaaa^ fir 
nibtrdsdenoe^dncKtioQpri^^ lt» urn of the imm»diiiief- 

hor to ntfltse ' tiie»e craw im Bmh prcipsfed l)x -the 
Depcxtment of .the Intetigrt md tba locil soU^ ooowmitioo 
gnn^e ict eoa^aM&m with the Stii* Da ptiU iietit <tf :^Ba ' 
IhstractioiL Cop5eeofthif.gafa]»kr»ns3ab^ 
1}ie State Sopeivisor of SdeiKo 



i 



1 



' Ttie use <tf tcqw to nrkNis loc^^ 
ffanoazK&ig trew racaouModsd ^fSuiii the firid tiq> if mh 
int^Eal^citof tfaelatnunffstwtio^ IbM li a gr«A dfsial of 
fpUnniDg tod p rep ttat ioQ ceqaiitad if the 5eld tap It tO^I>e A 
m^tningfol eaperieoce* ^Th« iSald'tt^ tboold proiid* m 
exctOent metj&t ftHr the igpMntaoo of natanl tcimoe^ toi &a 
other letming trett todt ti todtl ^itu4^t «rt 
MmmnmctSoQ akilb. {We tboold note Uttt m fidd: 
leqimiBg a two boor btti 33de{ tbeajptodms thtif Kbdr tt a 
site tod atwo hoar r«tom tz^ htt <iaiii^^ 

The (iiipltr.of student pro$ectt and ftcttfitiat ^ to nteUeot 
method of bttOdmg inti^a^ in Uki ottiiral tdeztoo, p rogrmm 

- tnuKig the ttod^pU and pareott of A ptrticaltr 

dittrict ■ ' ■ ^' . ■ ' ^ 

FartteoladT io gt«daa S4 jnd^ng^iOQ^ 
Ule twtzd ofptizat&iuqrfitm. Eicb ttodeiit iliOQld 
■ ioix»tjpeofi»oognitinttfochiseffittrti* ■ 

Tbe..fiur thoold oo^ be jott &r nttoral bM1>i» A^ 

- moKidtfcqilme event where the ttttatt tod effof^ of 'the 
ttodratt in all treat artfpceeenMd. . . 




Throosboot- hit recwdad hittocjt oitn m hem vittljljt 
cooc^nedto&kd'ootaUthitlkecwiboQtfa^ Hehu 
explored j£ in Jnazqr wajs, niBed qut^f^x^ it, 'dmngavi 
lOethodt.l^^ which ha ooald inc^^ )m'iaia^-r^ 
tedgb^:tnd^]aTelofMMi flfjtl^KU to iid li^%ishieicilt$^ 
explahiins liit own origin and oatmca jmd hift^p hi t|cunni- 
veiw... . Anoong . thMe; tj^^emt^ are philbeopbj/ leHgioiit, 
foQilofe^ the arts, andtcience.' ' ^ - ^ 

Science it UilB qrttem of tmiawiiiK tboitt the ooiTerae through: 
data collected 1^^ obtervttion and contn^Ied exp e rim aatriiop* 
At dt^ are cc^tected, thaoriet are advtiicad to .exidaih tod 
fdcomitiorwhatlittbeipiobiarved*. Thafiwfaatof atheoty 
vtiidinadisncait thieefbid: (l^iUabllitTton^Iahiwhat^hM, 
been obaarrad:'{2) ita alnSty^ to predict what hat not yat IiNaaii 
observed; tnd ^3) ita abilf^ to be taatad ;br foiSier 
expeiiniaaiation and to ba nutd^^ 
tionofnewdatiu ^ 
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